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Non-technical summary
Foreign direct investment (FDI) is seen as an important stimulus for productivity gains through the introduction of new technologies, managerial skills, employee training and access to international markets. In this context, the endogenous growth theory supports the idea of a multiplier spillover mechanism from foreign to domestic firms. Moreover, as FDI is first of all a capital flow, it also complements local investment in a context of liquidity constraints in most developing economies.
As a result, FDI inflows were particularly encouraged by governments in developing countries. This is all the more true in the aftermath of the recent economic crisis, which was accompanied by a drop in global FDI flows, and led to increased competition among developing countries to attract foreign investors. Since large amounts of public funds have been devoted to FDI attraction policies, identifying the specific conditions that favor benefits from FDI is thus of great importance for policymakers.
Despite favorable theoretical arguments on the growth effect of FDI, empirical evidence is still inconclusive. The explanations for these conflicting results have pointed to methodological issues and to the different absorptive capacity of host countries. However, one conclusion that can be depicted from existing empirical research is that the effect of FDI on economic growth is conditional on several local circumstances, as the level of development, trade openness, human capital, financial development or the business environment.
In this context, weak institutions are likely to be responsible for several economic problems in developing countries. Lower institutional quality is often associated with lower investment, slower productivity growth, lower per capita income and overall slower output growth. Moreover, we notice that countries with the same level of FDI may experience very different growth outcomes according to their institutional quality. It is thus only natural to expect institutions to have a significant modulating role in the FDI-growth relationship. While a good level of institutional development can favor synergies between FDI and local firms and hence promote productivity spillovers, it can also induce complementarities between foreign and domestic investment and therefore increase capital accumulation. We thus argue that well developed institutions enhance the overall benefits of FDI on economic growth. On the contrary, an underdeveloped institutional framework can disrupt productive activities and may prevent the exploitation of knowledge spillovers by domestic firms.
In order to provide some insights on this issue, this paper investigates the conditionality of the FDI growth effect on several features of institutional quality, drawn from the International Country Risk Guide. In this sense, we consider host country heterogeneity, in its wider form, to be a plausible explanation for the mixed results of empirical studies Our research has several original features compared to the existing literature: (i) we develop several theoretical arguments to show that institutional quality modulates the two main channels of FDI impact on economic growth, namely knowledge spillovers and capital accumulation; (ii) we use a comprehensive set of 11 indicators that allow us to capture all features of institutional quality, while existing empirical studies use limited measures of institutions; (iii) the use of a nonlinear econometric technique (Panel Smooth Transition Regression) allows us to highlight the heterogeneity of the FDI effect on economic growth, as given by institutional quality. Moreover, this method allows us to reveal endogenous threshold of institutional indicators associated with a shift in the FDI-growth relationship.
Our results show that institutional quality modulates the effect of FDI on economic growth in developing countries. While FDI alone has no significant effect on growth, we show that there is a minimum level of institutional quality that induces a growth enhancing effect. Moreover, the transition from a zero FDI-growth regime to a positive one may follow two trajectories: a sharp or a smooth transition, with different implications in terms of marginal effect of FDI on growth. In fact, the shape of the transition function and the location of a country with respect to the threshold value allow us to anticipate the effectiveness of institutional reforms in terms of FDI-led growth. Smooth transitional indicators prove to payoff faster in terms of marginal FDI effect on growth.
Introduction
When searching for solutions to boost economic growth in developing countries, foreign direct investment (FDI) is seen as an important stimulus for productivity gains through the introduction of new processes and know-how, managerial skills, employee training and access to international markets. Endogenous growth theory supports the idea of a multiplier mechanism of FDI spillovers to domestic firms, which leads to positive effects on aggregate productivity and economic growth (Grossman & Helpman (1991) , Liu (2008) ). Since developing economies often suffer from liquidity constraints, FDI also acts as a substitute for local investment in the capital accumulation process (Mody & Murshid (2005) ). As a result, FDI inflows were particularly encouraged by governments in developing countries, leading to an increasing share of FDI in total capital flows.
Despite consistent theoretical arguments 1 , empirical evidence on the growth effect of FDI is still inconclusive. A recent literature survey by Bruno & Campos (2013) shows that 50% of empirical studies report a significantly positive effect of FDI on growth, 11% find a negative effect while 39% find growth to be independent of FDI. It thus seems that FDI plays an ambiguous role in generating economic growth, with little support for an independent positive effect. The explanations for these conflicting results have pointed to methodological issues (Carkovic & Levine (2005) ) and to the different absorptive capacity of host countries (Blomström & Kokko (2003) , Lipsey & Sjöholm (2005) ). Empirical research seems to converge to the conclusion that the effect of FDI on economic growth is conditional on several local circumstances, as the level of development (Blomstrom, Lipsey & Zejan (1994) ), trade openness (Balasubramanyam, Salisu & Sapsford (1996) ), human capital (Borensztein, De Gregorio & Lee (1998) ), financial development (Alfaro, Chanda, Kalemli-Ozcan & Sayeknomics (2004) ) or the business environment (Busse & Groizard (2008) ).
In line with the recent emphasis on the role of institutions in economic growth 2 , weak institutions are likely to be responsible for several economic problems in developing countries. Although the concept of sound institutional quality is rather difficult to define, we consider good institutions 3 to be those who ensure efficient factor allocation, enable in-vestment in higher-return activities, reduce uncertainty and frictions, favor convergence between private and social returns and ease economic agents' coordination. Lower institutional quality is often associated with lower investment, slower productivity growth, lower per capita income and overall slower output growth. It is thus only natural to expect institutions to have a significant modulating role in the FDI-growth relationship. While a good level of institutional development can favor synergies between FDI and local firms and hence promote productivity spillovers, it can also induce complementarities between foreign and domestic investment and therefore increase capital accumulation. On the contrary, an underdeveloped institutional framework can disrupt productive activities and may prevent the exploitation of knowledge spillovers by domestic firms. If this is the case, countries with the same level of FDI may experience very different growth outcomes according to their institutional quality. While a number of studies investigate the role of institutions in attracting FDI flows 4 , there is very limited research dealing with institutions in explaining FDI effects (Busse & Groizard (2008) , Farole & Winkler (2012) ). In order to provide some insights on this issue, in this paper we investigate the conditionality of the FDI growth effect on several features of institutional quality, like political risk, law enforcement, bureaucratic quality, corruption or expropriation risk. We argue that well developed institutions enhance the overall benefits of FDI on economic growth. As Nair-Reichert & Weinhold (2001), we consider host country heterogeneity, in its wider form, to be a plausible explanation for the mixed results of empirical studies. Our research has several original features compared to the existing literature. First, we develop several theoretical arguments to show that institutional quality modulates the two main channels of FDI impact on economic growth, namely knowledge spillovers and capital accumulation. Second, while existing empirical studies use limited measures of institutions, we use a comprehensive set of 11 indicators that allow us to capture all features of institutional quality. Third, the use of Panel Smooth Transition Regression models allows us to highlight the heterogeneity of the FDI effect on economic growth, as given by institutional quality. Previous studies generally use interaction terms, which would imply a linear interaction between FDI and institutions in generating growth. On the contrary, we show that institutional improvement does not have the same impulse on et al. (2005) refer to "economic institutions", while Rodrik et al. (2004) simply call "institutions". We stick to the label used by Rodrik et al. (2004) .the marginal effect of FDI over the entire span of the institutional variable. For robustness checks, we rely on the generalized method of moments (GMM) estimator. Finally, the PSTR method allows us to reveal endogenous threshold values for institutional indicators associated with a shift in the FDI-growth relationship.
Our empirical analysis shows that institutional quality modulates the effect of FDI on economic growth in developing countries. While FDI alone has no significant growth effect, there is a minimum level of institutional quality that induces a growth enhancing effect. We thus highlight the importance of heterogeneity in analyzing the FDI-growth relationship, as we show the existence of two extreme regimes in the FDI-growth mechanism. This has two significant policy implications for developing countries. First, sequencing is needed in implementing economic policies: governments should first improve the regulatory framework before engaging in FDI attraction policies. Second, in designing institutional reforms, some features of institutional quality prove to payoff faster in terms of marginal effect on growth. Therefore, priority should be given to these specific features, as further institutional complementarities would eventually lead to an incremental effect on growth.
With the drop in global FDI flows in the turmoil of the recent economic crisis, competition among developing countries has intensified in order to attract foreign investors. Since large amounts of public funds have been devoted to FDI attraction policies, identifying the specific conditions that favor the returns on FDI is thus of great importance for policymakers in developing countries. Seeking to provide some guidance to this end, our paper is organized as follows. Section 2 is dedicated to the main arguments in favor of a conditioning role of institutions in the FDI-growth relationship. Section 3 describes the data and the methodology being used, while Section 4 presents the results and discusses their robustness. Section 5 highlights the main conclusions and policy implications for developing countries.
2 How can institutional quality influence the growth effect of FDI?
Several studies investigate the role of institutions in attracting FDI flows, confirming FDI abundance in countries with sound institutional quality 5 . Since most FDI originates in developed countries, it is natural for multinationals to try to minimize the institutional 5 See Busse & Hefeker (2007) , Alfaro et al. (2008) , Buchanan et al. (2012) .
distance between the home and the host country environments. Institutions appear therefore to be a robust predictor of FDI inflows in developing countries, especially in what concerns property rights (Ali et al. (2010) ). Nevertheless, institutional variables often lose significance when controlling for the level of development or prior growth prospects. In this paper, we go beyond the role of institutions as a determinant of FDI inflows and consider institutional quality as a feature of absorptive capacity. As previously said, the effects of FDI on growth are potentially mediated by a number of factors, like: human capital, the level of development, trade policy etc. Investigating all potential conditionalities is however beyond the scope of our paper. We thus focus only on institutional quality as a potential catalyst factor.
While there is no theoretical indication in the literature as to the interaction between institutions and FDI in generating growth, we develop several arguments supporting the idea of a heterogeneous effect of FDI on growth depending on institutions. To this end, we evaluate the influence of institutions on the two traditional channels of FDI led growth, namely technological spillovers and capital accumulation.
Institutional quality and productivity spillovers
The core influence of FDI on economic growth consists of productivity improvements from foreign affiliates to domestic firms. These spillovers can occur through supplier and customer linkages, increased competition, demonstration effects or labor turnover. We argue that good institutions can shape the relationship between foreign and domestic firms and therefore affect the extent of spillovers. The institutional theory (North (1990) ) suggests that institutions set market rules, structure interactions among economic actors and ensure that economic actions are bounded by these rules. Furthermore, Meyer & Sinani (2009) argue that the institutional framework creates incentives and business practices that influence the nature of competition and the knowledge acquisition process. Both foreign and domestic firms are thus encouraged to compete in an environment protected by market rules and competition often leads to technological upgrading, innovation and productivity gains. Adversely, bad institutions are often associated with high transaction costs and an increased risk for long term trade commitments, potentially loosening the ties between foreign and domestic firms. A poor institutional framework may even discourage local sourcing by foreign affiliates, as weak contract enforcement may not guarantee the proper quality of inputs required to their suppliers. Moreover, direct technology transfer from the multinational to the affiliate depends on the quality of the host country's institutional environment, namely the protection of property rights. In the case of severe risk of technology leakage, multinationals prefer to transfer low-level technology, with smaller spillover potential.
As a complement to Busse & Hefeker (2007) and Ali et al. (2010) , we argue that institutions can influence not only the quantity, but also the quality of FDI, as foreign firms are non-homogeneous but of varying qualities concerning knowledge-spillovers. Bad institutional quality is likely to attract low-technology, resource exploiting FDI, with limited growth potential. Demonstration effects of foreign firms are thus stronger if institutions are well developed (Blomström & Kokko (2003) ). Uncertainty associated with lower investors' protection, expropriation risk or inefficient law enforcement discourages high-end technological investments, which have the highest knowledge-spillover potential.
Institutions might also influence the entry mode of FDI, as an unstable institutional environment discourages risk taking behavior and therefore favors mergers and acquisitions. As opposed to greenfield investment, mergers and acquisitions have a less growth enhancing effect (Wang & Wong (2009) ) as they do not consist of a net creation of activity 6 .
Furthermore, reliable institutions can lower the risk perceived by foreign investors and thus offer incentives to acquire a higher share of ownership in the case of joint-ventures with local partners. Parent company control over majority-owned foreign affiliates often fosters more intense technology transfer than for minority-owned subsidiaries, therefore increasing the potential for spillovers. Bad institutions could also deter agglomeration effects, known to favor knowledge spillovers and labor mobility, and thus hinder potential productivity gains. An implicit consequence of institutional quality could be reduced information asymmetries, as good institutions efficiently channel information to market participants and allow proper exploitation of market opportunities, which in turn favors technology transfer. Reduced information asymmetries could have a significant role in generating spillovers, both through the competition mechanism and the demonstration/imitation effects. Finally, the institutional environment might have implications for labor mobility between foreign and domestic firms. Excessive labor market regulation may prevent workers trained in multinationals to join domestic firms, therefore hindering potential productivity spillovers.
Institutional quality and capital accumulation
A second line of action of FDI on economic growth passes through capital accumulation and potential crowding-in effects on domestic investment. In a broader context, Dort, Méon & Sekkat (2014) have suggested that poor institutions lead to unproductive investment expenditures, which actually overstate capital accumulation in countries with weak institutions. More precisely, they proved that the impact of investment on growth is an increasing function of institutional quality. In a more specific context, Mody & Murshid (2005) have shown that FDI has a short term crowding-out effect in developing countries, while stimulating domestic investment in the long run. Morrissey & Udomkerdmongkol (2012) argue that the extent of crowding out is actually related to political stability in host countries. More precisely, the initial crowding-out effect seems to be more than compensated by larger capital accumulation in politically stable regimes. We thus argue that sound institutions may reduce the crowding-out effect by encouraging entry of foreign investors into new industries, where competition with domestic firms is less intense. Sound institutions can also efficiently channel the demand for inputs created by the entry of FDI towards local suppliers and therefore stimulate domestic activity.
As previously said, weak institutions may increase risk aversion and hence guide foreign investors towards mergers and acquisitions as an entry mode. As opposed to greenfield investment, however, mergers and acquisitions represent only the transfer of existing assets, with no addition to the existing capital stock and thus no immediate effect on growth. Nevertheless, subsequent investment for upgrading or extension can still follow up later.
As FDI is essentially a financial flow, it leads to an increase in capital supply on the local financial market, and can thus favor a decrease in interest rates (Harrison, Love & McMillan (2004) ). Domestic firms thus indirectly benefit from better access to credit and improved financial market conditions. This effect seems to be especially important in developing countries, where capital supply is scarce, provided that a minimum level of financial development is acquired. In this sense, we argue that sound financial institutions are needed for mobilizing and channeling capital towards domestic firms, by ensuring improved capital allocation and appropriate risk management. On the contrary, the lack of transparency in financial institutions could alter the flow of financial resources stemming from FDI and diminish the associated crowding-in effects.
Finally, low institutional quality is known to distort production and exports away from manufactured goods to non-manufactured goods (Méon & Sekkat (2008) ). However, backward and forward linkages between FDI and domestic firms traditionally arise in the man-ufacturing sector, while FDI in non-manufacturing follows a resource seeking strategy will less local reliance and smaller spillover potential.
In the light of these arguments, we expect sound institutional quality to favor technology transfer and productivity spillovers to domestic firms, while promoting crowding-in effects on domestic investment.
3 Testing the heterogeneity of the growth effect of
FDI: methodology and data
There is still very limited research dealing with the catalytic role of institutions in explaining FDI growth effects. Durham (2004) was among the first to argue that the growth enhancing effect of FDI may depend on some neglected features of the local absorptive capacity, like financial development and institutional quality. In a cross-country context, Busse & Groizard (2008) investigate the role of business regulations in both developed and developing countries. They argue that countries with restrictive regulation cannot exploit FDI inflows efficiently due to constraints in factor reallocation. On the contrary, Farole & Winkler (2012) show that business freedom has no significant effect on intra-industry productivity spillovers from FDI in a firm-level sample of developing countries. When comparing the growth effects of greenfield investment and mergers and acquisitions, Harms & Méon (2011) find both marginal effects to be independent of corruption and political stability. Finally, Meyer & Sinani (2009) run a meta-analysis of studies on FDI spillovers, mostly firm level studies, and highlight the existence of a non-linear relationship between institutions and spillovers.
As set out by Acemoglu et al. (2005) and more recently by Flachaire et al. (2014) , institutions essentially determine the growth regime countries belong to, therefore acting as an indirect determinant of economic growth. Institutions are more likely to determine macroeconomic stability, which in turn enhances growth determinants. In this vein, we consider institutional quality to be a sample-splitting variable.
As compared with the existing literature that concentrates on specific features of institutional quality, we use a comprehensive set of 11 indicators in order to capture the full extent of the interaction between institutions and FDI in generating growth. Moreover, we focus our attention on developing countries as the potential for institutional heterogeneity allows us to expect the existence of a threshold level influencing the FDI-growth nexus. 8
The Panel Smooth Transition Regression model
The arguments in the previous section suggest that the impact of FDI on growth could depend on specific national factors, in particular institutional quality. This argument could alternatively explain why existing research fails to find a significant direct impact on growth. Most empirical papers indirectly assume a constant impact of FDI along the entire time span and homogeneous among the countries in the sample. Since the absorptive capacity of a country can improve, i.e. the benefits associated with FDI can intensify, as institutional quality improves. It is thus reasonable to assume that the FDI impact is not constant, but rather country or/and time-varying. Moreover, interaction terms, generally used in empirical studies to highlight the conditional role of FDI on growth (for example Durham (2004) ), actually imply a linear interaction between FDI and institutions in generating growth. That means that an increase in institutional quality will always have the same impulse on the marginal effect of FDI. The implied threshold therefore only indicates the point where this accumulated marginal effect will eventually become positive. What we are actually showing through the PSTR model is that an increase in institutional quality does not send the same impulse on the marginal effect of FDI over the entire distribution of the institutional variable. More broadly, this means the institutional reforms do not act linearly and they do not pay off proportionally with effort, but rather conditional on the position in the distribution of the institutional variable. Finally, the threshold we identify is not necessarily the one that tips over the coefficient of FDI from negative to positive, as it is an endogenous one that shows the shift in the slope of the FDI-growth regression (shift that theoretically could occur between two positive slopes as well).
The panel smooth transition regression (PSTR hereafter) model proposed by González, Teräsvirta & van Dijk (2005) and Fok, van Dijk & Franses (2005) is well suited to address both the heterogeneity and the time variability issues. The PSTR model can be seen as a regime-switching model allowing for a small number of extreme regimes. It actually represents a generalization of the PTR model (Hansen (1999) ) in which the coefficients of some explanatory variables can take different values depending on the value of another observable variable (i.e. a "transition variable"). Endogenous values of this transition variable induce the switch from an extreme regime to another, with an evolution driven by a potentially smooth transition function. While the PTR model imposes a sharp shift from a regime to another, the PSTR model allows the regression coefficients to change gradually.
Considering a given institutional indicator as a transition variable q it , the PSTR model can be defined as:
where y it is the growth rate of gross domestic product and F DI it is foreign direct investment in country i at time t, for i = 1,...,N, and t = 1,...,T. µ i represents an individual fixed effect, while z i,t is a k-dimensional vector of growth determinants usually considered in the literature (see infra). The role of threshold variable for institutional quality also explains its absence in the main equation. This also allows us to prevent reverse causality issues 7 , as well as collinearity between institutions and other determinants of economic growth (essentially domestic investment or trade openness). Following Granger & Teräsvirta (1993) and González et al. (2005) , the transition function g(.) is a continuous function of the transition variable q it , bounded between 0 and 1:
with γ > 0 and c 1 c 2 . . . c m , where γ is the slope of the transition function and c = (c 1 , . . . , c m ) is an m-dimensional vector of threshold (or "location") parameters. For m = 1 -namely the case we will focus on 8 -there is one threshold of institutional quality, around which the effect of F DI it on y it is non-linear. This non-linear effect is represented by a continuum of parameters between two extreme regimes. The first extreme regime corresponds to g(.) = 0 and is associated with low values of q it , while the second regime corresponds to g(.) = 1 and is associated with high values of q it . Therefore, as q it increases, the effect of F DI it evolves from β 0 to β 0 +β 1 following a single monotonic transition centered around the value c of q it 9 . Between these two extreme cases, the elasticity of GDP growth to FDI, for country i at time t, is defined as a weighted average of the parameters β 0 and β 1 :
If each country i exhibits a different value of the transition variable at time t, the elasticity will then be different for each country. Similarly, if a given country has a varying q it , than its elasticity will be time varying. Another advantage of such a method is the endogenous determination of the threshold levels. This is particularly relevant for this paper where we consider the well-known institutional indicators stemming from the ICRG database. For any indicator in this database, it is easy and straightforward to examine the location of a country with respect to the identified threshold level. Before estimating equation (1), we perform a homogeneity test of the FDI-growth coefficient, conditional on a given transition variable q. This test, presented into detail in appendix 1, indicates whether a PSTR model is suited to evaluate the effect of FDI on growth. Moreover, the rejection of the homogeneity hypothesis (H0) against the PSTR alternative (H1) allows us to select the appropriate transition variables among a set of theoretical candidates.
Finally, the issue of a potential endogeneity bias must be addressed. Solutions such as instrumental variable methods have not yet been developed in a PSTR context 10 . However, according to Béreau, Lopez Villavicencio & Mignon (2012) , Omay & Kan (2010) and Fouquau et al. (2008) , non-linear modeling strategies can mitigate endogeneity issues. Typically, López-Villavicencio & Mignon (2011) estimate the non-linear impact of inflation on GDP growth with a PSTR model similar to (1). For comparative purposes, they use the generalized method of moments (GMM) to estimate a growth equation with interaction terms. As they obtain similar results (in terms of interactions significance), they conclude that the results obtained with the PSTR model are robust to endogeneity and reverse causality issues. Moreover, as our model captures the varying growth effects of FDI at different levels of the transition variable, this reduces the potential endogeneity bias in the same way as the presence of interaction terms in linear models (see Aghion, Bacchetta, Rancière & Rogoff (2009) for more details). Notwithstanding uncertainty about the endogeneity bias, we use the first lag of FDI, and consequently the lag indicators of institutional quality in estimating (1)- (2), to circumvent the potential reverse causality problem. Delgado, McCloud & Kumbhakar (2014) actually showed that the first lag of FDI was enough to eliminate most of the endogeneity between FDI and growth. Rather than (1), the equation actually estimated is then:
Finally, robustness checks will be performed by comparing the results of the PSTR model with the GMM estimations of a single growth equation including interaction terms between FDI and each institutional variable.
The data
In order to test the effect of FDI on economic growth conditional on the quality of institutions, we use the net FDI inflows as share of GDP, provided by UNCTAD. Growth is computed as the annual real growth rate of GDP per capita, stemming from the Word Development Indicators database. Traditional determinants of economic growth are included in the regressions as control variables, as suggested by the numerous developments of growth theories. The choice of these variables is driven by the numerous developments of growth theories. These determinants are: the initial level of GDP per capita to control for the effects of conditional convergence, the population annual growth rate, domestic investment, trade openness, government consumption (used as an indicator of fiscal policy) and the annual inflation rate. All these variables stem from the Word Development Indicators database of the World Bank.
Beyond the difficulty in conceptualizing institutions, empirical studies are undoubtedly facing challenges in properly measuring institutional quality, as most indicators are still controversial (Glaeser et al. (2004) ). These metrics have often been criticized to draw on subjective opinions and to measure outcomes rather than long term institutional constraints. Nevertheless, they remain useful indicators of structural policies. Survey indicators, like the International Country Risk Guide (ICRG) or the World Governance indicators (WGI), may offer insight into some form of informal institutions not captured by strictly objective measures, but with a high importance for the business environment, like corruption or the expropriation risk. Moreover, informal institutions have been reported to be more important than formal ones in developing countries (World Bank (2002) ). Finally, some of the shortcomings of institutional indicators might actually serve the purpose of our research. ICRG indicators, for example, have been criticized for favoring the opinion of foreign investors on local institutions, thus a slightly distorted view of institutions if we consider the problems faced by domestic firms to be different than the ones encountered by foreign investors (Williams & Siddique (2008) ). Nevertheless, this perspective could be relevant when investigating the catalytic role of institutions in generating FDI-led growth.
We thus decide to keep the ICRG indicators, as they are designed to reflect an assessment of institutional quality for international investors, they are more detailed than the aggregate WGI and they offer a longer time span. Nevertheless, for robustness checks, we also use some WGI indicators. The ICRG database, compiled by the Political Risk Services (PRS) Group, provides information on several risk indicators grouped in three categories: political, economic and financial risks. As opposed to must empirical studies in the literature, which use a short selection of institutional variables (especially rule of law and corruption), we use the entire dataset available from ICRG. For the purpose of our research, we thus consider 11 indicators related to institutional quality, namely: political risk, government stability, investment profile, internal conflict, external conflict, corruption, the influence of the military in politics, law and order, the degree of tensions among ethnic groups, the democratic accountability of the government and the quality of the bureaucracy. These indicators are widely used in empirical studies to measure political risk and institutional quality 11 . The political risk indicator is a composite index of all other indicators of institutional quality, ranging from 0 to 100 points. Government stability, investment profile, internal conflict and external conflict range from 0 to 12, while corruption, military in politics, law and order, ethnic tensions and democratic accountability range from 0 to 6 points. Finally, quality of the bureaucracy ranges from 0 to 4. The higher the value of the indicator, the lower is the risk perceived related to that indicator. Our sample comprises 94 developing countries, situated in the lower and middle income categories according to the World Bank classification 12 , with annual observation for the period 1984-2009. Our choice of countries and period sampling was dictated by ICRG data availability. The list of countries is given in appendix. More details on the data are provided in table 7.
11 See for instance Rodrik et al. (2004) , Busse & Groizard (2008) and Busse & Hefeker (2007) . 12 Countries having in 2011 a GNI per capita lower than 12 476 current US dollars.
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The results
The results of the homogeneity tests are reported in table 1. The hypothesis of homogeneous growth impact of FDI is widely rejected for political risk, investment profile, internal and external conflicts, military in politics, democratic accountability and bureaucracy quality. As the impact of FDI is proven to be conditional on these variables, a PSTR model is thus appropriate, with the previous indicators as transition variables. The homogeneity assumption can also be rejected for law & order and ethnical tensions as transition variables, however at the 10% significance level only. While the results of the test are less clear cut for these two variables, the results of the PSTR estimates confirm their role in explaining the heterogeneity of FDI impact on economic growth (see infra). Finally, the homogeneity hypothesis is accepted for political stability and corruption. The impact of FDI on growth is therefore independent of these two variables. This is somewhat disappointing as they are often cited in the literature as important features of the institutional environment. However, Harms & Méon (2011) also found that the marginal effect of FDI does not depend on the ICRG's measure of corruption. Moreover, this result is robust to the change of proxies being used, namely when using political stability and corruption control available in the World Governance Indicators Database (see the last part of the table 1). This first step thus allows to identify and to retain nine institutional indicators (among the eleven initial candidates) that are likely to explain the cross-country heterogeneity of FDI effects.
Insert Table 1 In the second step, we perform the PSTR regressions according to equation (4), with estimations reported in table 2. The results deserve several comments. First, all the control variables have the expected sign and are highly significant. Second, we find the direct impact of FDI on GDP growth, measured by β 0 , to be not significant in any of the regressions, with two exceptions. However, in the latter cases, namely when the threshold variables are external and internal conflicts, the direct elasticity of FDI is significantly negative (at the 10% level). This result is in line with the consistent empirical literature which fails to reveal a significant positive impact of FDI on growth (Carkovic & Levine (2005) ). The second line in table 2 offers some insight: the growth impact of FDI is actually conditional on institutional development. More precisely, the β 1 coefficient, associated with the non-linear component of the model, is always positive and significant at the 1% level, with values ranging between 0.126 and 0.229. Given the underlying logistic function, this result implies that the elasticity of growth with respect to FDI varies from zero (as β 0 is not significantly different from zero in the majority of cases) to β 1 , as institutional indicators range from low to high values. The shift between these two extreme regimes occurs around the associated endogenous location parameter c. This result implies that without a sound institutional framework, developing economies cannot benefit from foreign investment and any FDI promotion policy would be, in this case, useless. Somewhat encouraging for developing countries at this point is that the location parameters do not seem far from their respective mean values (reported in table 4 in appendix).
Insert Table 2
Nevertheless, the slope of the transition function should simultaneously be considered for a comprehensive assessment on this point. The higher the γ, the sharper is the shift from one extreme regime to another. Referring to table 2 and figure 1, where we plotted the obtained elasticities 13 , the slope appears to be sharp for several indicators: political risk, investment profile, internal and external conflicts 14 and law & order. Considering for instance the law & order indicator, any effort by a country just below the threshold value of 2.09 is likely to result in a sharp increase of the elasticity of growth with respect to FDI, from 0.0 to 0.126. However, for a country which is far below this threshold value, the same effort will have no effect on the elasticity. Similar patterns are obtained for political risk, investment profile, internal and external conflicts. At the opposite, we identified a smooth transition when considering ethnical tensions, democratic accountability, bureaucracy quality and military in politics. Interestingly, it is precisely for these indicators that the threshold values are higher than their corresponding mean values. Consider a country whose democratic accountability indicator is just below the threshold value of 4.09. According to the smooth transition function, any improvement in democratic accountability will result in a very gradual increase in the growth effect of FDI (from 0.011 to eventually reach 0.225). As opposed to the sharp transition previously described, any effort to improve institutional quality, even by a country far below the threshold value, will always be rewarded (by a gradual increase in the marginal effect of 13 Given the high number of countries in the sample, it would be confusing to precisely locate each of them in figure 1. However, referring to the available ICRG database, it is quite straightforward to compare the score of any country with the endogenous threshold parameters. In the same manner, considering the time-varying impact of FDI for a given country, it is possible to restore the evolution of the elasticity of GDP growth with respect to FDI, conditional on the evolution of institutional quality (whatever the indicator).
14 As the results with internal conflicts are very close to the one obtained with external conflicts, we choose to only plot the former transition variable in figure 1. FDI). Similar patterns are expected with ethnical tensions, bureaucracy quality and, to a lesser extent, military in politics 15 .
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Our results thus validate the role of institutional quality in explaining the heterogenous impact of FDI on economic growth. Moreover, the shape of the transition function and the location of a country with respect to the threshold value allow us to anticipate the effectiveness of institutional reforms in terms of FDI-led growth. For immediate effects of such reforms to be noticeable, improving institutional characteristics related to political risk, law & order, investment profile and/or solving for external and internal conflicts appears to be worthwhile, provided that the country is not far below the corresponding threshold value. Due to a smooth marginal effect, improving democratic accountability, bureaucracy quality, or solving ethnical tensions, are valuable in terms of absorptive capacity, even if the country is far below the corresponding threshold values. Note also that the correlation between the main features of institutional soundness can be high (see table 5 ). This means that improvements in one variable are likely to have positive effects on other institutional characteristics. A country can thus hope for institutional complementarities. Even for a country that would be far from the aforementioned thresholds, reforms intended to improve "smooth-transitional" variables would in the same time bring the "sharp-transitional" indicators closer to their respective thresholds and eventually lead to a shift. Thus, small efforts concerning these "smooth-transitional" indicators could afterwards significantly increase the elasticity of growth with respect to FDI.
One may argue that institutional variables are actually picking up other factors that are likely to modulate the effect of FDI on growth, like the level of economic development or human capital. Nevertheless, a correlation analysis shows that our measures of institutional quality are not correlated with GDP per capita, nor with human capital measures, as shown in table 6 in appendix. Additionaly, if institutional quality were indeed to trace the level of economic development, the presence of initial GDP per capita in our growth regression would capture an eventual direct effect of institutions on growth.
Our institutional variables are also weakly correlated with a number of different measures of human capital 16 , as shown in table 6. This is an indication that our composite term g(.) is not picking up the influence of human capital on the FDI growth effect, but that of institutions. Nevertheless, if the correlation were to be stronger (in line with Glaeser et al. (2004)), we argue that human capital cannot influence the growth effect of FDI in the absence of any role for institutions. For example, despite high skill labor, domestic firms are not able to reap positive spillovers as long as inefficient law enforcement deters incentives to technological investment. Finally, the GMM estimations (Blundell & Bond (1998) ), reported in table 3 confirm the robustness of the PSTR results 17 . While explicitly taking into account the endogeneity of FDI, all interaction terms between FDI and institutions are positive and significant, confirming the non-linear effect on economic growth. More, as in the PSTR regression, FDI alone has a negative or, at best, a non-significant effect on growth. These results reinforce our conclusion that FDI is growth enhancing only in countries having attained a minimum level of institutional development.
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Conclusion
This paper investigates the effect of FDI on economic growth conditional on the institutional quality of host countries. Starting from the observation that countries with the same level of FDI may experience very different outcomes in terms of growth, we consider host country heterogeneity, both in its individual and time dimension, to be a plausible explanation for the different results of previous empirical studies. In line with the recent emphasis on the role of institutions in economic growth, we associate host country heterogeneity to institutional quality and show how it can influence the FDI-growth mechanism. We first develop several theoretical arguments to show that institutional quality may modulate the two main channels of FDI-led growth, namely knowledge spillovers and capital accumulation. In the light of these arguments, we indicate that sound institutional quality is expected to favor technology transfer and productivity spillovers to domestic firms, while promoting crowding-in effects on domestic investment. Second, the use of a panel smooth transition technique allows us to confirm the existence of heterogeneity and to identify an endogenous threshold of institutional quality that influences the FDI growth effect. For this purpose we use a sample of 94 developing countries over the period 1984 -2009, with 11 institutional indicators stemming from the ICRG database.
Our main conclusion is that institutional quality clearly modulates the effect of FDI on economic growth in developing countries. Our results show that FDI alone has no significant effect on economic growth, while a favorable institutional environment induces a growth enhancing effect. This implies an elasticity of economic growth with respect to FDI that is time and country varying. Our findings are robust to the methodology used since similar results are obtained using the GMM estimator.
Two main policy implications can be derived from our results. First, the existence of a threshold level of institutional quality that conditions the FDI growth effect sheds doubt on the effectiveness of FDI attraction policies. More precisely, these policies will have no benefit for host countries unless there is an improvement of their institutional framework first. Therefore, sequencing is needed in implementing economic policies, with a priority given to measures upgrading the local institutional environment before engaging in FDI attraction policies.
Second, our results may provide guidance in constructing institutional reforms in developing countries, as they provide insights on the effectiveness of institutional reforms in terms of FDI-led growth. More precisely, we show that certain features of institutional quality have an immediate potential for fostering FDI-growth effect (smooth transitional indicators), while others need an accumulation of efforts in order to allow FDI to become growth-enhancing (sharp-transitional indicators). This remark has serious implications for countries situated just below the threshold value of institutional quality. Any reforms in the field of democratic accountability, bureaucracy quality, ethnical tensions or military in politics will likely result in a gradual increase of FDI benefits, even for countries situated far below the threshold. On the contrary, reforms focused on law and order, political risk, investment profile or internal and external conflicts are only effective for countries close to the threshold value. Nevertheless, due to institutional complementarities, reforms targeting specific features of institutional quality can actually bring other features closer to their respective thresholds, therefore leading to a potentially incremental effect on growth.
Appendix 1: Testing homogeneity against PSTR
We follow the procedure proposed by Gonzales & Al. (2005) for testing linearity against the PSTR model. An easy way to examine the homogeneity of the effect of F DI it on y it would equivalently consist in testing γ = 0 or β 1 = 0 in (1) or (2), respectively. However, in both cases the associated tests are nonstandard due to the presence of unidentified nuisance parameters under the null (see Hansen (1996)) . A solution consists then in replacing g(q it ; γ, c) in (1) by its first-order Taylor expansion around γ = 0. This leads to the following auxiliary regression:
where the vectors β * 0 and β * 1 are proportionnal to γ, and u * it is u it plus the remaining of the Taylor expansion. Testing H0 : γ = 0 in (1) , * * and * * * denote significance at the 10%, 5% and 1% level, respectively. Estimation is run using System GMM with robust standard errors, consistent with panel-specific autocorrelation and heteroskedasticity. The Hansen test has the null hypothesis of joint exogeneity of the instrument set, while the Arellano & Bond AR(2) test has the null of no second order serial correlation in the residuals. Failure to reject the null of both tests provides support for the consistency of the estimated model. 
